Antifungal Activity and Action Mechanism of the Natural Product Cinnamic Acid Against Sclerotinia sclerotiorum.
Sclerotinia stem rot caused by Sclerotinia sclerotiorum (Lib.) de Bary spreads worldwide and causes serious economic losses. Considering the development of fungicide resistance and chemical residues, it is urgently necessary to explore alternative fungicides. In this study, the activity of the natural product cinnamic acid was assessed. The EC50 values for cinnamic acid inhibition of mycelial growth of 103 S. sclerotiorum strains ranged from 9.37 to 42.54 µg/ml with an average EC50 value of 18.77 (±3.39) µg/ml. No cross-resistance was detected between cinnamic acid and the commonly used fungicides carbendazim or dimethachlon. After treatment with cinnamic acid, mycelia distorted with more branches, no sclerotia developed, and the oxalic acid content decreased, whereas cell membrane permeability increased significantly. In pot experiments, cinnamic acid at 2,000 µg/ml provided over 95% efficacy against both carbendazim-sensitive and carbendazim-resistant strains of S. sclerotiorum. The expression of the sclerotia development-correlated genes Sac1, Pac1, Smk1, and Pka1 decreased, whereas the Cna1 gene expression increased. Altogether, cinnamic acid shows potential to be a natural alternative to commercial fungicides or a lead compound to develop new fungicides for the control of Sclerotinia stem rot. The biological characteristics contribute to the understanding of the action mechanism of cinnamic acid against S. sclerotiorum.